Protective effects of flavonoids against oxidative stress induced by simulated microgravity in SH-SY5Y cells.
Many lines of evidence suggest that microgravity results in increased oxidative stress in the nervous system. In order to protect neuronal cells from oxidative damage induced by microgravity, we selected some flavonoids that might prevent oxidative stress because of their antioxidant activities. Among the 20 flavonoids we examined, we found that isorhamnetin and luteolin had the best protective effects against H(2)O(2) or SIN-1-induced cytotoxicity in SH-SY5Y cells. Using a clinostat to simulate microgravity, we found that isorhamnetin and luteolin treatment protected SH-SY5Y cells by preventing microgravity-induced increases in reactive oxygen species (ROS), nitric oxide (NO) and 3-nitrotyrosine (3-NT) levels, and a decrease in antioxidant power (AP). Moreover, isorhamnetin and luteolin treatment downregulated the expression of inducible nitric oxide synthase (iNOS), and oxidative stress was significantly inhibited by an iNOS inhibitor in SH-SY5Y cells exposed to simulated microgravity (SMG). These results indicate that isorhamnetin and luteolin could protect against microgravity-induced oxidative stress in neuroblastoma SH-SY5Y cells by inhibiting the ROS-NO pathway. These two flavonoids may have potential for preventing oxidative stress induced by space flight or microgravity.